
This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



g °j bj ^ : 10-2003-0031232 
Application Number 



I S y 1 I 
Date of Application 



2003 £ 05m 16H 
MAY 16, 2003 



Applicant(s) 



PJ 




KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY 



2003 



12 m 08 



*1 



COMMISSIONER 




1020030031232 #^ 2003/12/13 

[AHflg] ^#§!AH 

[aai^si mm 
i^mxu mmms 

IMwmi}} 2003.05.16 

[&S2| SSI US MEh2SQFS OISi* ^DH gJS 

[ = 9£| Reduction method of catalysts using non-thermal plasma 

3-1998-007751-8 

[CHEI°J] 

[3 9] SSI 

[ CH El oj 3 H ] 9-1 998-000040-3 

[5i?ISi^ai] 2001-021022-3 
[CHBiei] 

S£9 

[CUE|°J3H] 9-1998-000131-1 
[Sa^lS^^SS] 2001-021026-2 

S^S^I] SONG.Hyung Keun 

[?°J§fSS] 470825-1046324 
[?SS!t] 135-100 

MmmmM 134-18 ^^01u^ 1= 1105s 

r^i kr 

S^SPI] LEE.Hwaung 
[?^§^SS] 660522-1005118 

120-100 

AHS^^AI AHCU^ S8§ 186-1 OlSOU&e 15 1209s 



18-1 



1020030031232 



2003/12/13 



[£9°1 SSH3I1 

[^] 

[»9XU 

[£9°1 ^^S^l] 

[^] 

[5X1 01121 3gCH&g9AH#£| 



CHOI Jae-Wook 

720306-1155018 

406-763 

oi2!§«AI 2^2e ^^2xF0HI^ 214§ 1709S 

KR 

YANG , G i -Seok 

551217-1009323 

139-206 

AHg^^AI ±m=P- ^SOmm. 314S 1006s 

KR 

z>\ =±^-+- 

C3 <=> 

KIM.Seung-Soo 

700310-1892811 

240-010 

£>^£ ^§5^ OHUM 504^ 1503s 

KR 

U93I 
NA,Byung-Ki 
580828-1042113 
361-786 

m^M m^=? 4^2^ ^y^som^ 107§ 407s> 

KR 

LHg] 

2003.04.26 



18-2 



1020030031232 



3 SJ»: 2003/12/13 



[flXI] 



^ a xii42s°j ffsoii 21 & m&, ni6os°j ^§011 °j 

(£!) CHBiei 

(en 



17 
0 
0 
4 



2 



29,000 
0 
0 

237,000 



266,000 S 
133,000 a 

1. SSfAl- SAHIAH(E^)_1S 2.SXI0H2l^Sm^(^^^4 h ^°l0ll 
21, SS!A!°J^B||)^§m 51 e§AH = [^^HlS]_1 



18-3 



1020030031232 #^ ^*}: 2003/12/13 
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1020030031232 <Qt,\: 2003/12/13 

7i£r 1-5>^p>1- o]-g-*V a,nfl ^ ^{Reduction method of catalysts using non-thermal 
plasma} 

jq-ofl of^ ^ i£ff H^fe 

7-]^ «:€ ^ %°]t±. 

<3> ^ Sf^-til-f-^l A>-g-^>J7 #nfl f> tfl^^ =-4^ ojtl ^ #*fl 

Wl^-^r °J*l^r 3f^# 7^ aflame*, ol 4HI^ #^*H ^oj&fe. «^ A^-g. ^ 

T^oL, ##-°r ^7] >£M^7l<M 7><i^- ^4^* T^Tfl € 

t}. oj Aj-gj.^^. 71^1 #nfl^ #*fl oH =-4*o] =-4? ^>2}-#^ ^EflS ^^fl7> 
ol^o} Ojav^ o. s ^f-g-=]fe ^ #nflo^ <§EJMtJ.. 
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1020030031232 #^ H*}: 2003/12/13 

<4> 3.^, 0)1- ^} av-g-ofl °}&Z}7] flSfM^r ^ ^ #^r3 #3-^7} 0°J 

<5> inflo^ ^ _o S ^ 7 ^ « o v^o] SUfC-fl, oj)-^ §0^ 7l>£ <s]^ 

^ «o v ^, ^7ls).«H ^ «o v ^(W0 97/24184), HLtt ^-^1 SE^r S€*fl^ ^K^m 1 ?}^- 

s-^ ^15011451, nfl*>ni^ jl^ ^12002-09408651)1- ^ y o v ^ 91^. 

<6> 7 K> ^tijr^^l ^ «<^£r -H£r^ ^ 7l*(|# ^ ^ ^ ^*S*Hr 

w o v ^°l^, °1 "fl -Q-^-fe f^Ml 4^ 250~900°C 115. 

<7> n^, o]e^ 2,#°\}*)2\ %Q ^l-§-sl^ ^7l7> 7><loi 

<9> £ ig-ig^. ^"71^ W>^- ^ ^ 7l#^ &*H^ ^fl^*>7l ^ ^^.S, 71^ 7><i 

ofl ^ w o V^ cflAlofl 7^ ^^n>l- ol-g-^o^ ^ufll- ^^-o.S.M), Jl^r 2:^1* ^« 

CH ^71 ^51^ ^ ^ 7> ^ ^JI, ^ tiV-g. ^Al^ ^ ^l^U, 

^54^0] 7^ #^Pt-# ol^-*V ^ufl ^ afl^Kr ^ ^ 
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1020030031232 <Qx}: 2003/12/13 

<10> 2L*V, £ *rx$o_ qqx\ o]^ #5}^0> aV-g-711- ZLtflS. ^ *H 

#nflo] ^ ^ nfll . ol-g-tb ^-5-°] <£^SL3. o)^o]^ + ol^, #^n>l- 

^fMl 4^ iL^S]^ #5}^n> oflu^m S^-i: 3.71 2i^\ 

<14> ^ofl o}^. 7]^ #^P># ol-g-*}- ^pfl ^ SU^, >y-7l «<^£r 7) 

^o] 7 ^6fl ^]*V 7l^i ^ tg-'fl, ^71^-^ ^ EE^r ^-7l ^*H^ 

<15> o]^> ( ^1*1 ^^W. 

<16> ^1 ^ ^«], y o V ^^ ^ ^^l^l, ^7) ^o\] 

$h ^h 1 -^ -§-^°i -s^^i <a^^icf. °i^7fl *ns*i ^ ^ ^-a- 
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<17> AVs^ o. ^ 7l oflAi J7.g-.g- -fr*l«H Si^H f-fr^ 

H #Efl5L ^ ^ -fr-§-o] 51 Ji, ^M^l A>-g-^7l ^ofl Tl^lTfl 
<18> S^o] ^ ^ ^"#^-5. ^1^1] ^71 ^tt uif^o.s.Ml, ^ 

^"Tfl ^cf. =4* ipflsl iL^S]^ f^-ofl nj-e} ^e^^c-fl, 

^r£S^^(TPR, Temperature Programmed Reduction) -^-8: 7i^ Sfl^- nv^. 3. 

<19> ^M^tt o]^ ^ Ji^-ofl o^tr ^1^1 cflAjofl #5}^n> ofll^m 

J 

JL£: #e)-^n>^ 1000 °C JL-&-ir ^S.^ °}EL -g-^-f-^ ^o):^ A>-g-^ 

<22> A>-g-*V oj£-s|. ^£7> ^ tijJuL^ ^ofl 7>^^ #£}^L 

^1, ^Hrtr #31*1 ^-i" oj-g-*H ^^o>^ ^^(^-l.OOOK), ^r^l ^5. 

«- 10,000 K - 100,000 K3. ^7]) -frx]X\%o_3.^ , 7}^-^. 7-^ #^p>S] ^^-^ 
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-fr^l ^ ^(Dielectric Barrier Discharge, DBD), ^(corona discharge), 

o]3.Sl^o]^. H o v ^i (microwave discharge), ^^(arc discharge) -f-°l SX^. 

<23> ^ ^£7> l£o> ^ ^t^o] -g-£ 

-fr^l^ 3l*}-£r3 (charge build-up)^* °l-g-*H S^-^H ^^fl Sl7}sqfe Jl## 
-§-%^#(radical)^ -£-J£7> 100-1000*11 d\J$ % o_o} f ^£7}- ^~150°CS 

^H^^-Ji 2001-0005441, rfltl: 1 ?]^- -^7^^^^. 2000-0030121, cfltr 1 ?!^- ^7}]l^^iL 

1999- 0031892, rfltr 1 ?!^- ^7fl-^ 1998-081118). ^aV^ AS ^^-s]j7 01^ ^ 

^ ^7fl^-^^iL 2001-0015789, rfl^n]^- ^-7fl^-^^ 2000-0061577, tfltr 1 ?!^- ^fl^-S^il 

2000- 0058938, tfltr 1 ?!^- ^fl^^-il 2000-0058453, tfltr 1 ?]-^ ^- 7 fl^-^^^. 1999-0068473, cfl 

^-7fl^-^^i 2000-0046786). 
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<27> JM. ^oflA^ S.^ i%$\9] S.^ u >7> A}-g- 7>^^l4, °l-g-^r -R-#*fl % 

<28> *V^, 7]^ 7f<lo11 W$0_3. #*fl« ff^C} 

<30> ^ ^1°} 4^fs)( C c/gH] *H*3-*H=- ^ff^l tt<£& ^ 

^i7itvc}. ^§^7Hi^ 400 °c 

<3i> a. ^o]]a^ oj^Tii €^ d > ifl^i ^ji, ^°\] tflS} 

^ JM«l3. 5% 30%3 ^ y o V ^l ^-§-713 S-e^^-g. ^ 

<32> 1^°1H ^Su}* t^Al7l7l ^R-^fe ^^^r 7^ 7><1 ^ 

^lxr ^ 40 vfl*] 85% ^f^S. 7l^^ ^iLtf ^^^o]cf. -g- i^oflA-) #e]-^n># ^ 

*1 <#^- DC ^^7l7> 7H> jL^r^olcf. 

<33> #e|-Sn> ^Eflo!)^ ^^AlTio] tiV-g- 7 l ^nfl^ ^o] <&JL^t}. # 
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9i7ll£]S-^, #nfll- ^Al^l ^cflfe 7}^-^ #Dfl# ^71 ^ofl ^#A] ^4 ^ o] 

*1 <r 5^. 1=M 7]^ 7 j.<g oj-g-^ ^o. ti_V-g-7l# 7><1^C-11 Aj^lol ^ 

^ tiV-g- 7 flA]^ JL^H 2*1^ o)^ A]7_># *}5^. ^4, ^3 

t&X\& ojiflofl nfl-g-afl M Al^>7fl *H4*1« ^ 5^. 

<35> ol§> ; ^Al^l- fo] -l^ *J t^S4f 14 ^ 0 M1^}711 °1-Hfl^ ^ 

aHtt ^-g-^" ^*Kh ^ ^3 ifl-g-o] a^H ^51^1^ 

<36> <AJA]ofl 1> 

<37> H 2 PtCl 6 - 6H 2 01" ^^flS. <5Kr #*j]S S}<^ ^7l^-^^# oj-g-^ *\}^ 

lwt% Pt/ r(gamma) -A1 2 0 3 #°fl-I- vfl-g-^ lOcc^ ^^-40] <^ ( cy i inder-wire)^ ^$.$1 ^ 
^ H o v ^i 1^7] ^ofl lgo.5. ^JL, ^it l:4S] -?-4 tils ^ 

#^7)£. ^3^^ 7^ #4^41- ^-^Aj^Cf. ^4^H1 4 *fl %Aj j^g ^^^7>7> 
o^nj^oll rt-^s] =4= ^pfl ^€44 ^4<^ ^-1: *§W^*1 ^ ti_V-§- 

<38> £ ^ «V^ofl 44 7^ f^p}f °l-g-*H ^(*J}^ ^ 3tB) #it 

A] ^ Jlfofl 4=. ^ i£^f J£<^fe JE^14-. £ 1^1 7^ ^-o] ( ^7l 
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<40> S. 1-8: lwt% Pt/ Y -AI2O3 # n fl# S7l^-^^ O.S *l|a*H ^^-^7] «HH 400°C^ 

500°C^ £.£5. ^, 400°C^1 ^£^1^1 ^± 5i ^ 71^11- 7l ofl ^s^^Ai 

*V #nfl(«l^l 1)^ #S}-^>S oj-g-^c^ #nfl(^Al^ 1)1- ol^H -fi-^*H ^ 

Hlja^- ^4014. o] ufl aV^-#6] ^hJ-o^ 30ml/minS- ^Jl, #e}^> ^ 

<4i> [3E 11 





lwt% Ft/ y -A1 2 0 3 I 




400°C°1|*1 2*>]li SHKI^ | 






400X; ± A d \ 


500 "C ±^ 


400 TC ^ 


500 °C \ 


lift [ft] 


30.62 


25.94 


36.41 


33.25 


[%] 


C 2 H 2 




0.87 


0.51 


0.48 




C 2 H 4 


0.31 


1.53 


1.25 


1.23 




C 2 H6 


30.87 


39.95 


36.96 


37.62 




C 3H6 


0.14 


0.80 


1.59 


2.39 




C3H8 


15.23 


13.68 


16.01 


15.86 




C4H10 


11.21 


7.27 


8.29 


! 8.28 
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<42 > <#7) 3L 1«*H Utt ^-o] t ^ofl tq-ef 7^ #s}sn># °l-g-*H «■€ 

& ^ ^-<y«- ^ ^cf. atb 

^ Jl£r°lH «]*> 7-^ ^S*}-* ol-g-^H HlJE^ nfl 7^ *V°l7> 

<43> §>7l g_ 2fe 400°C^1 ^ ^ 71^1* «&-§-7Hl ^s^igA-] QQisV = 

°^^>^ < ?1 7><1 tiV-g-oll ^-g-*H m^olcf. oj nfl aV-g-^JE^ #713.-1- o]-g-*|.a} 650 °C 

<44> [a 2] 





iwt* H/ y -AI2O3, 400 U C^ 




400"C°1H 2*\1} ^ 


650t;olH ^r-S-i^ 


°ii it [»] 


32.48 


31.40 


*1^£L [ft] 


C2H2 






C2H4 


0.89 


0.42 


C 2 H 6 


1.25 


0.44 


C 3 H 6 


0.08 


0.02 


C3H8 


0.05 


0.01 


C4H10 


0.91 


1.16 



<45> #7] S. 2<$*\ SL^f W>Sf ^ol, 7 }<i*\} 2]*fl ^Pflsq- 7-^ fe}2P}| ol-g-^r><^ 

#°fl^ 71^ -B-AV^V y_V-§- ol^«-Ei #ufl 7 > fe}2p}oil 

<46> #7l a 1 ^ 2 2^ 7J^S.^-E^ -g- ^-^Ofl *\-& l-e)-2:P>» ol-g-§>^ # D ti 

^ til^oj c-vq^, <a^<y a};-§-ofl £ ^^^Tfl ^-§-7>^^ ^ SZcf. 
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<47> g-tgfi] ^ ^5}^P|-# Ol .§-*]- #4^4 MH34 ^44 4444 

¥44 ^4 444^4, 4"fl 4-&4 43£r 64W3.4, 244-S"4 ^g-§V ofli^S ^VS^ 
468kJ4 44tl"4. 7>1«j-^ 444?!^ ^-fofl^ <^c+ uV-g-711- 400°C S^r 500°C 

44 44* o]-g-^ 7>1^>JI ( olt^«-E^ 71^1 # ^44 244-^4 4^4-§-471tt4, o] 
4 4-§-4 4^£r 4444 ^44 Jl^tb 34- 400°C44 444 455kJ, 500°C<44 444 
584kJ°14. ZLeii4, 44 4-§-4 7fl4 ^ofl 400°C 5E^r 500°C44 7 }<I4- ; cr4 ^£.4^ ofl44 
44 Jie}444, 400°C44 444 775kJ, 500°C44 444 1042kJ4 4441- ^4 4°1 
44. ^r, 4 ^<H1 *i£r 1-4^41- °l-§-44 #1t 444 ^4, 400°C44 444 

62%, 500°C44 444 444 45%4 444^ <>11444 4i2-4&4. 

<48> <444 2> 

<49> Co(N0 3 ) 2 - 6H 2 01- 4^43. *}31 <y:-¥-44» 445. *H ^7}^^^ 4^4 

5wt% Co/ y -A1 2 0 3 #"111- 4-§-3 H)cc4 ^flc1-4 0 H^ 444 4^ 44 4-§-7l 444 
lg_°5. 44^., ^4 4^1- 1:44 44 H lS ^44°i 444 44 44 44715. ^3^4 

4 4£ #4^4* 444324. €4^4°fl 4*fl 4^ 44 ^£-47} tf^l 444 ^ 
^ 441- #4 X44 4^444 4444 ^4444 44 4-§-<>l 4*344. 
<so> £ l^- ^ 4^4 44 4£r #4^41- 4 -§-44 ^(4# 4 s4B) #41- 444 
4, 44344 4^- ^ ^-2-4-8: ^-4^^ £4°] 4. £ H4 -£4 44 4°1 , 44 &7\ 
ofl ^±7} ^-44 4i2-4^^-4, 604 oixflofl ats #4^ 44 °1 44 45.4^ 4* 44 
4 $14. 

<si> 4^. fs}^4t °l-§-44 444 a^H #4^1 4-§-4# 4444 

4*H 4444 4-S-* 44444. 
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<52> 5. 3^- 5 wt % Co/ y -A1 2 0 3 #*fl» ^7]lt^"£ °-S. *\)2if>}°l *}°\}*] 400°C^ 

500 M f££ ^, 5wt% Co/ y -A1 2 0 3 #°1H tflsfl 400 M £-;E>IH ^(tij 

^) 2)Q\ #^d>1- o}-g-^ SHI 3: #°K^H1 2)» °l-§-*H ^-^^1 ^ ^ £ 

-§-7HH #^n>l- ol^-tb ^l^^i«r ^-§-# ^ ^ «1 

JH*V ^Jifolcf. ol nfl al-g-l-o] cflBlo] -R-^ 30ml/minS. #^^> ^>-§-«r # 
<$£r 3.3kV^^-. 

<53> [S 3] 





5wt% Co/ y -A1 2 0 3 j 


400TC°1H 2*1*1" SHK!^ 




400 r ±. A A 


500 1: dfc-S 


400 "C ±^ 


500 r ! 


4^ L%J 


38.78 


38.69 


36.69 


31.52 




C2H2 


0.88 


3.19 


0.58 


1.53 


C2H4 


2.46 


2.29 


2.02 


1.99 


C 2 H 6 


21.31 


20.01 


28.30 


25.69 


C3H6 


1.07 


1.35 


0.84 


1.31 


C 3 H 8 


10.23 


9.03 


16.58 


13.51 


C4H10 


5.32 


5.40 


7.21 


5.32 



<54> <#7] S. 3°1H iL^ *W ^ol, 7}%o\] 2]?% #nfl<4 *),g- §^ S u>l- o] %.*}d\ 

€r^€ #*fl3 tiV-g- 712] *-a}*}o| o. tri, , 500°C^H ^a]^ 2 ^ *>-§- 

^«r#°l *>S^M-, 31^oflA-l ^m^" H5.#<*fl tfl?l ^51x7 

<55> tb^, *i£r #^n>l- o] -g-^c^ 2*1 ^fl* ^r^^l ^^^1 ^}-g-£ 

lOlWS^l, <Hm^S $H+3^ 634kJ°l] sfl^tl-i}. 7j-<l« 0 1-^ #°fll- ^-^^1 7$J>- 

*\}^r «]:-§- jflAl^ofl h> -§-71^1 f£f 400 °C SE^r 500°C^1 7><l^c11 =^ ofl ui 
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JLSl*H 400°C^H 775kJ ( 500°C<>lH QQ*) 1042kJ^l ^M^7> A>-g-£)^c|.. M. 

^vtgofl 4^ f2}2p}t <>l-g-SH ^^-H #*fl«- «r^*> ^ 400°C°lH ^4-^ 

82%, 500 °C ^1^1 «r€tb 34-^ 61%°fl Sfl^fe ^H^ 1 ?} 

Jl41 

^ 7><i<Hl <^ ^ ^ cflAlofl #^^n># ol-g-^c^ ^pfll- JUL Ml , 51^ ^ 

-§r *}^o] ti£^ #*17> ^iL ^ ^A]^ ^^fl^olcf. 

<58> 71^5] ^ofl ^ o. tflgf 400 °C clAj-o] 7).^ i-o^o) *} 7 ] nfl-g-ofl 

oflM^l ifi.7} ^0.14, ^r^^l ^ #*ti «H aj*^ ^ $1 Cf. 

<60> J3. fE}2^f oj-g-tb #°fl ^ y o V ^-& °1 -§-*!" *i^r 1"^ 

^r-S-711- ^ 5^ #nflo^ ^ ol-g-*> a>°.oj <£4t*\ O.S 

£ -§--8- 7>^^r>Cf. 

<&-§- 2,7d°\) ^ ^ *># ^« $1^. 
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1] 

[^T 1 * 2] 

^e-V^pl-l- oj-g-^- ^nfl ^ 
31 

&q ^<>\] ^ i-e^v 

[^T 1 * 4] 

#7] «<H^ 7}^9\ 7}<£°\] 7l^4i ^ , Sj-*^ ^ ^ , 3=fe 

-6-71 M*H3 |7H £R> -M*Hr ^8-2-3. ^ 7-1 

£ #e*2^}«- °l-§-*> #°fl y o V ^. 
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